In synchronized growing yeast, the level of acid-soluble purine deoxynucleotides, as determined by the diphenylamine reaction, fluctuates rhythmically: A rapid increase each time before DNA starts to replicate is followed by a considerable decrease during DNA augmentation. Delay of DNA replication by irradiation of synchronized yeast with 50 kr of X-rays results in a stepwise augmentation of deoxyribose derivatives. The fluctuating behaviour is restored, when DNA starts to increase, again. During asynchronous growth acid-soluble deoxyribosidic compounds are augmented with a considerably increased rate, when DNA replication is delayed by X-rays. The resulting unusual pool seize is maintained, even if DNA replication is resumed to a normal degree, but the rate of further increase is reduced to normal values. Parts of the rapidly accumulated deoxyribosidic material differ with some properties from purine deoxynucleotides. 
Estimation of acid-soluble diphenylamine positive compounds
3.0 ml cell extract were heated with 6.0 ml diphenylamine reagent 11 in a boiling water bath (10 min.). The samples were cooled in an ice bath (5 min.), and O.D. was measured at 600 nm (4 cm cells). The data were calculated for nmoles "deoxyribosides" per 200 ml culture from a deoxyribose standard. The color intensity (O.D.) was proportional to the number of cells extracted, in the range between at least 0.5 x 10 9 and 5.0 x 10 9 cells. Preliminary experiments 10 , including behaviour against activated charcoal (prepared according to 12), adsorbability and elution pattern with the anion exchange resin Dowex 1 x 10 (formate form, cf. 14), and with Sephadex G-15, resp., and susceptibility to hot dilute acid, gave evidence, that more than 90% of the acid-soluble yeast constituents showing a diphenylamine reaction under the above test conditions are deoxyribonucleotides. From standard solutions of numerous substances only deoxyribose and purine deoxynucleotides exhibited a remarkable colour 10 . 
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